The analysis carried out earlier in Cracow showed that the high level of S02 and particulate matter (PM) alone cannot be responsible for an excess of chronic chest symptoms and faster lung function deterioration in the population at large. To check the hypothesis that acid aerosols present in the urban air may cause substantial damage of the lungs, data from a 13-year follow-up survey of chronic chest diseases in Cracow (1968Cracow ( -1981 have been reanalyzed. In the plan of the analysis, three areas of the city with various levels of sulfate and sulfur transformation ratio (STR) in the urban air have been defined. In each of the defined areas, the prevalence of chronic chest symptoms, as well as lung function decline, have been studied. In total, the lung function study group consisted of 1414 persons (584 males and 830 females). Those men who lived in the area with the higher sulfate and STR had lower FEV, levels by about 151 mL than did the residents of the other areas, and this was equivalent to the effect of smoldng. In females, the pattern was generally the same. In men, the FEV1 decline rate (miyear) over the 13-year period was significantly faster by about 11 mVyear in the areas with higher and intermediate STR, which was again equivalent to the effect of smoking. It was found that the level of SO2 and PM in the urban air correlated with the symptom prevalence in women; however, it had no clear impact on lung function deterioration.
Introduction
The effect of atmospheric air pollution on chronic respiratory diseases has been studied in numerous epidemiological surveys (1) (2) (3) (4) (5) . Extensive cross-sectional studies showed a gradation of symptoms across the levels of pollution; however, as pollution was measured in different ways in each of the studies, it is difficult to deduce any quantitative relationships with sulfur dioxide (SO2) and particulate matter (PM). Some of the studies indicated that increased cough and phlegm production were associated with air pollution but decreased lung function was not.
The impact of SO2 and PM in the urban air on chronic respiratory problems has been studied earlier in Cracow, and the prevalence of chronic chest symp- toms persistent over 5 years (1968-1973) was related to the air pollutants (5, 6) . The air pollution level in Cracow (SO2 and PM) was then monitored daily by a network of 20 sampling stations covering the entire area of the city. The data on air pollution enabled us to select the part of the city having the highest air pollution level during the study period. This proved to be in the city center, where the mean daily concentration of PM was 180 ,ug/m3 and of SO2 was 114 ,ug/m3. In the remaining areas the daily mean concentration of PM was 109 gg/m3 and of SO2 was 53 ,ug/m3. Only occasionally did the air pollution in these areas exceed that in the city center. The findings of this study in Cracow showed that air pollution increased the prevalence of persistent chest symptoms and reduced FEV1 level only in persons who were exposed to occupational hazards. The results showed that even the high level of SO2 and PM alone cannot be responsible for significant excess in chest symptoms and lung function deterioration and, therefore, other pollutants should be taken into consideration.
The association shown in Japan between sulfuric acid (H2SO4) and respiratory morbidity (7) To estimate the eventual selection bias, the characteristics of the group under study were compared with those of the dropouts. There was an excess in the prevalence of wheezing and attacks of breathlessness in area C men who were interviewed in 1968. This could eventually blur the differences across the city areas. An excess in chronic cough and phlegm between the study group and the dropouts known to be alive was about the same size in every city area, and it should have no Comparing FEV1 level in 1968 (standardized by age and height) between those who were included in the study sample and those who were not followed in the various city areas, one can see that the differences across the areas were not statistically different between examined and dropouts known to be alive (Table 2) . Hence, the selection factor could not bias the lung function results.
The assessment of the health status of the population sample included standardized interviews and spirometric measurements (11 STR, and this was again equivalent to the effect of smoking (Table 7) . No interaction was found between smoking and the quality of air in the residence area. As regards the FEV1 decline rate over an 8-year period (1973-1981) , the effect of living in an area with high or moderate STR was similar to that for the 13-year period. In women, the FEV1 decline rate estimated over the 13-year period (1968) (1969) (1970) (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) (1981) in area A was about the same as in men, but in area B it was slightly slower (Table 8) . In area A, the effect of residency around the metallurgical complex was even more pronounced than that of smoking. For the FEV1 decline rate in women over the 8-year period (1973-1981) , the effects of residency and smoking turned out to be rather small and insignificant.
Discussion
The main message that comes from the analysis presented is the conclusion that the high level of SO2 and PM correlated with the symptom prevalence in women; however, it had no impact on lung function The strong effect of acid aerosols on the lung function may result from the deposition pattern in the respiratory tract. It is supposed that H2SO4 and (NH4)2S04 aerosols are deposited largely in the small airways. The deposition pattern within the respiratory tract is dependent on the size distribution of the ambient droplets and humidity (12, 15 
